SUMMARY
The risetime of Signal Ilf {SIIf) and _the decay time of P680+ have been measured kinetically as a function of pH by using EPR. The Photosystem II-enriched preparations which were used as samples were derived from spinach chloroplasts and they evolved oxygen before tris washing. The In oxygen-evolving preparations Z~ is reduced by the oxygen evolving complex in a reaction which occurs in the submillisecond time range [4, 6] . When oxygen evolution is inhibited, the reaction is blocked, and z'!" is rereduced by either endo~enous reductants or by exogenous ~lectron donors in a reaction which typically occurs in the 10 ms 1 s time range [7, 8] .
In tris-washed chloroplasts, Z was originally postulated as the immediate . + reductant of the oxidized reaction· center chlorophyll, P680 [9] . In this model the species Z would be identified with o 1 , the donor to P680+ which has been inferred fran optical measurements [10, [12] . These fragments were subsequently tris-washed, centrifuged at 40,000xg for 20 min, washed in buffer, centrifuged again at 40,000xg for 20 min., and resuspended in the same buffer.
The buffers contained 0.4 M sucrose, 10 mM NaCl, and 50 mM of buffer (Hepes at pH 6.9, MES at pH 6.0 and pH 5.6, and succinate/MES at pH 5.2). The I precipitate was resuspended to a total chlorophyll concentration of 4 to 8 mg/ml, as determined fran chlorophyll absorbances at 645 and 663 nm [13] . The sample was then frozen in two separate aliquots until the start of the experi-.. The other aliquot, treated and monitored as previously mentioned, was used to measure the decay kinetics of P680+ by increasing the magnetic field by 12 G ( g = 2.003). where Y(t) is the calculated EPR signal amplitude at timet, t 0 corresponds to the time at which the laser was fired, X(l) and X(2) are the initial and final EPR signal amplitudes respectively, and X(3) is the inverse 1st-order rate constant for the rise of signal Ilf.
The fast decay times of the signal attributable to P680+ were obtained in a similar fashion. However,. a fit of the entire curve (including the prerecorded baseli11e) was complicated by t1·;o factors. One is the 2 s risetime of the instrument. The other factor is the contribution of Signal I If to the P680+ decay curve, 1 eadi ng to u different baseline after t.i:r-~ flash from that before. Hence, the kinetic information was extracted by fitting the decay to either a singl"~ or a double exponential, depending on the amplitude of the contribution from the back reaction of P680+Q-. The kinetics of this back reaction has been found to have a t 112 of 100-200 ~s and to be pH independent [11, 17] . The amplitude of the contribution from the back reaction increased with decreasing pH due to inactivation of the donation from z to P680+. This slow component is apparent in the P680+ decay trace at pH 5.2 in Fig. 1 . A u .
sunmary of the data analysis along with a canparison of P680+ rereduction ~inetics measured by Reinman et !!· [11] can be found in Table I .
The data of Table I show good agreement between the decay of the reaction center chlorophyll absorbance change and the rise time of the l! free radical EPR signal (Si'gnal Ilf)' indicating that the 1 two processes are coupled; i.e., that in tris-washed chloroplasts Z is oxidized as P680+ is reduced. An interesting aspect of these data is that the Z and P680 kinetics are largely independent of the chloroplast or particle preparati0n, which is consistent 
